In this study, we adopt Wang's (2002) heteroscedastic stochastic frontier model, which allows us to investigate bank cost efficiency and to measure the marginal effects of some variables on both the level and the variability of inefficiency. In recent years, the financial crisis has significantly affected the banking systems of the transition countries. Hence, the efficiency is of major importance for the stability of the banks. Regarding the determinants of efficiency, we find evidence that banks that follow a more cautious strategy, characterized by lower risk appetite and average expectations on profitability, have higher cost efficiency. We also find that traditional deposit-taking and loan-making still remain the most efficient activity of the banks. Additionally, the results showed that a higher Gross Domestic Product growth rate implies an increase in the inefficiency level, indicating an unsustainable bank management behaviour, which in periods of economic growth adopts policies that can generate inefficiency in order to gain market share and to obtain higher bonuses. Country cost efficiency results show significant differences. The banking systems in transition countries in South Eastern Asia appear to have a higher cost efficiency level. Also, the effects of the financial crisis were less significant in this region.
I. Introduction
The establishment of an efficient and solid banking system is an essential condition for sustainable economic growth. This condition is much more important for the countries in transition towards a market economy. Over the past few decades, banking systems in emerging countries have undergone significant structural reforms. In the early 1990s, most of the countries in our study had implemented financial liberalization policies and had reorganized their banking systems. Thereafter, there were periods when these banking systems passed through financial crises, such as the financial crisis in Asia or the financial crisis in Argentina, but there were also periods of economic growth combined with the expansion of the banking sector. An authentic test for the stability of banking systems in the countries in transition was presented by the financial crisis beginning in 2008 that affected, to a higher or lesser degree, the majority of the economies. Jeanneau (2007) considered that the banking systems of many countries in Latin America have experienced boomand-bust cycles and frequent crises, which have exacerbated economic fluctuations. Figueira et al. (2009) asserted that countries in Latin America adopted reforms, such as privatization of state-owned banks and encouragement of foreign capital, in order to increase the efficiency of the banking sector. Also, there was an increase in the share of bank assets owned by foreign investors in these countries.
In the countries of Central and Eastern Europe, the main challenge was represented by the transformation of socialist banking systems into market-oriented ones. Koutsomanoli-Filippaki et al. (2009) showed that most of the countries in Central and Eastern Europe adopted similar measures to ease the transition to a market economy: they introduced a two-tier banking system, restructured and privatized state-owned banks, liberalized interest rates and capital accounts and established a new legal and supervisory banking framework. In Central and Eastern Europe, a significant percentage of banks' assets is owned by foreign capital (Claessens and van Horen, 2012) . Klingen (2013) considered that the economies of Central and Eastern Europe suffered more than did those of any other region in the world, due to the global financial crisis that ended various unsustainable domestic booms.
In the countries of South Eastern Asia, financial liberalization programmes were implemented during the early 1990s in order to increase the competitiveness of the national banking sectors (Williams and Nguyen, 2005) . The Asian financial crisis, which began in 1997, was a period with negative implications for these banking systems. The last decade witnessed a significant development of the banking systems in this region. Moreover, Montoro and Rojas-Suarez (2012) showed that the real credit growth in Asia was quite resilient to the international crisis, while the real credit growth in the countries of Eastern Europe was drastically affected. Latin America lay in the middle.
The aforementioned aspects fundamentally modified the way in which banks operate, as they were forced to reconsider their strategies. Therefore, bank performance and efficiency acquired an increasingly important role. In this article, we propose to compare the cost efficiency level between the emerging countries from different regions and to emphasize the determinants of the level and variability of cost efficiency over the period 2005 to 2011. Cost efficiency is estimated using a Stochastic Frontier Analysis (SFA). More specifically, we adopted Wang's (2002) heteroscedastic stochastic frontier model, which allowed us to specify both the mean and the variance of the inefficiency turbulence and to investigate the nonmonotonic effects on efficiency. The contribution of our study to the existent literature is significant from many points of view. First, a considerable number of observations for the banking systems from 16 emerging countries from three different regions -Latin America, Central and Eastern Europe and South Eastern Asiais included in the model. Second, our study provides not only results concerning the inefficiency differences between the analysed countries, but also the factors that influence the level and variability of bank efficiency. We consider that this evidence is essential, bearing in mind the effects of the financial crisis on the banking systems. Third, within the inefficiency determinants we included variables that describe the economic and financial development, the banks' risk taking, the bank's performance, the efficiency of financial intermediation and the degree of diversification. Fourth, taking into account the fact that banks faced higher risks during the analysed period, we included a variable that quantifies the risk of failure for banks within the variables that influence inefficiency.
The rest of the article is organized as follows. Section II reviews the literature on efficiency studies, with a special focus on banks in emerging countries. Section III describes the methodology framework adopted in this study. The data and variables are presented in Section IV. Section V presents the empirical results. We present the conclusions in Section VI.
II. Literature on the Efficiency of Banks in Emerging Countries
In the literature, there are multiple cross-country studies that analyse banks' efficiency in emerging countries. Hereinafter, we briefly present the studies that emphasize the determinants of bank efficiency in transition countries in Latin America, Central and Eastern Europe and South Eastern Asia.
Most of the studies focus on identifying the impact of various specific measures of transition in these countries, such as financial liberalization, banking reforms, ownership structure, the privatization process, on cost and profit efficiency. In general, the results suggest a positive effect of foreign ownership and reform process on bank efficiency. Hermes and Nhung (2010) investigated the impact of financial liberalization on the efficiency of Latin American and Asian banks over the period 1991 to 2000 using data envelopment analysis (DEA). The results indicated a positive impact of financial liberalization policies on the efficiency of banks. In a study that analysed bank efficiency in Latin America in 2001, Figueira et al. (2009) concluded that there were minor differences between the performance of state-owned and privately owned banks, as well as between foreign-owned and domestically owned banks. With respect to transition countries in Central and Eastern Europe, Brissimis et al. (2008) showed that both banking sector reform and competition have a positive impact on bank efficiency and that the effect of reform on productivity growth is significant only towards the end of the reform process, while Fries and Taci (2005) findings indicated that the association between a country's progress in banking reform and cost efficiency is nonlinear. Koutsomanoli-Filippaki et al. (2009 ), Staikouras et al. (2008 , Havranek and Irsova (2013) found that foreign banks in Central and Eastern European countries are more efficient than domestic banks. Williams and Nguyen (2005) examined the relation between bank governance and bank performance by observing a sample of commercial banks operating in SE Asia over the period 1990 to 2003. The results showed that state-owned banks underperformed in comparison to private banks. In addition, bank privatization was associated with superior profit efficiency performance and with strong productivity performance.
Other studies evaluated the impact of some exogenous factors, such as market concentration, competition, bank size, regulation and endogenous factors, with a focus on risk and performance measures, on bank efficiency. Kasman and Carvallo (2013) examined the factors that influence bank efficiency for 15 Latin American and Caribbean countries over the period 2001 to 2008. Their findings indicated that market concentration is related to greater revenue efficiency, while competitive forces and strengthened regulation are positively correlated with cost efficiency. Tabak et al. (2013) studied the relationship between bank size, market concentration and performance for 17 Latin American countries over the period 2001 to 2008. The results indicated that, even in concentrated markets, systemically important financial institutions are more cost and profit efficient than others. Koutsomanoli-Filippaki et al. (2009) used the directional technology distance function to analyse bank efficiency and productivity changes across Central and Eastern Europe. The results showed that a higher competition and more concentrated markets will lead to an increase in banks' cost efficiency. Pancurova and Lyocsa (2013) analysed the determinants of bank efficiency for 11 Central and Eastern European countries over the period 2005 to 2008. Their results showed that bank size and financial capitalization are positively associated with cost and revenue efficiency, while loans-toassets ratio was negatively associated with cost efficiency, but positively associated with revenue efficiency. Sun and Chang (2011) investigated the marginal effects of the operational risk, market risk and credit risk on the inefficiency effect in eight emerging countries in Asia. The results showed that the risk measures have a significant effect on both the level and the variability of bank efficiency. Wang et al. (2013) studied bank performance in East Asia. They find that capital adequacy, asset quality, management, earnings and liquidity are manifested more strongly in highly efficient banks. Also, intellectual capital is positively associated with bank efficiency.
In this article, we propose to analyse the marginal effects of economic and financial development, solvency risk, failure risk, liquidity risk, efficiency of financial intermediation, bank performance and the degree of diversification on both the level and the variability of bank efficiency. Also, cross-country differences in banks' efficiency is another objective of our study. The estimation covers 16 transition countries from three regions, namely Latin America, Central and Eastern Europe and South Eastern Asia over the period 2005 to 2011.
III. Methodology
In order to measure the cost efficiency level, we used a stochastic frontier model. The main reason behind the choice of the SFA is related to the fact that the DEA does not allow for the presence of a random error term. As a result, any deviation from the efficiency frontier is associated with inefficiency. For instance, DEA considers the influence of factors such as measurement error, luck or extreme observations to indicate inefficiency. SFA, independently proposed by Aigner et al. (1977) and Meeusen and van den Broeck (1977) , allows for the specification of an error term with two components: a one-sided error that measures nonnegative inefficiency effects and a classical random error. A detailed review of the nonparametric and the parametric approach can be found in Matoušek and Taci (2004) .
In the literature on efficiency, there are numerous models that investigate the manner in which exogenous factors influence the one-sided inefficiency effect (Kumbhakar et al., 1991; Battese and Coelli, 1995; Caudill et al., 1995) . Most of the SFA models only show the overall effects of exogenous factors on the level of inefficiency and assume that the determinants have either positive or negative effects on the level of inefficiency. In Wang's model (2002) , Z it can positively (negatively) affect the efficiency when values of Z it are within a certain range, and then turn negative (positive) for values of Z it outside the range. These nonmonotonic effects, which allow us to better understand the relationships between efficiency and its determinants, are measured by the marginal effects. Also, the model that we used is considered by Lai and Huang (2010) to be the best of the most popular eight SFA models.
In this study, we will adopt the model proposed by Wang (2002) , in which the relationship of the expectation of u it to Z it could be nonmonotonic. The author assumes that the distribution of u it is N þ μ it ; σ 2 it À Á , with an observation-specific mean μ it ð Þ and variance σ 2 it À Á of its pre-truncated distribution. Moreover, both μ it and σ 2 it depend on certain determinants Z it ð Þ. The heteroscedastic model can be expressed as follows:
where TC it is the total cost of bank i in year t; Y it and P it are vectors of the output and the price of inputs, respectively; and v it is the stochastic error term with independent and identically distributed normal distribution. In Wang's model, Z it has two different coefficients: δ is for the mean and γ is for the variance of the pre-truncation normal.
As mentioned, the determinant factors Z it ð Þ can have nonmonotonic effects on the inefficiency u it ð Þ. The nonmonotonic efficiency effect of the kth element of Z it on Eðu it Þ is thus
where δ k ½ and γ k ½ are the corresponding coefficients in Equations 2 and 3, respectively; z k ½ is the element kth of Z it ; f and Φ are the probability and cumulative density functions of a standard normal distribution, respectively;
where m 1 and m 2 are the first two moments of u it (Wang, 2002) .
IV. Data
In order to build our sample data we focussed on the regions with a significant emerging level. Therefore, we have chosen 16 middle-income countries, from three developing regions. Table 1 presents bank-year observations by country. We consider that these countries represent the characteristics of the regions they belong to and the characteristics of transition economies. In most of these countries, the evolution of the banking system in the last decades has followed similar patterns: reform, liberalization and privatization. Also, the banking system in the countries included in our sample, except Bulgaria, can be found amongst the 24 largest emerging markets that receive cross-country funds from developed countries (Cetorelli and Goldberg, 2010) . Moreover, in the literature there are numerous studies that analyse the characteristics and the performance of the banking system in transition countries across different regions: Hermes and Nhung (2010) studied banking systems in Latin America and Asia; Cull and Martinez Peria (2012) studied banking Mexico  15  16  20  20  21  21  21  134  Bulgaria  11  13  13  14  16  16  16  99  Czech Republic  11  11  11  11  11  11  10  76  Poland  17  18  19  21  25  25  24  149  Romania  16  16  18  17  19  19  17  122  Russia  35  39  42  42  45  45  43  291  Hungary  11  11  11  13  13  12  11  82  China  43  59  77  90  96  100  98  563  Philippines  15  17  18  18  18  18  18  122  India  43  45  49  51  50  50  48  336  Indonesia  28  32  37  41  43  43  41  265  Malaysia  11  12  12  13  14  14  13  89  Thailand  15  15  17  17  17  17  16  114  Total  324  365  406  452  472  477  454 Only observations starting in 2008 were available for the banking system of Chile. The data were extracted from the BankScope data base. Table 2 provides the descriptive statistics of the exogenous variables used in the analysis.
For the definition of bank inputs and outputs, we used the intermediation approach. This was developed by Sealey and Lindley (1977) and it considers banks to be financial intermediaries that buy inputs (labour, physical capital and deposits) in order to generate earning assets. The two output variables are total loans and other earning assets. Loan loss provisions are subtracted from total loans in order to ensure a value that expresses credit quality (Havrylchyk, 2006) . The price of funds and the price of capital are the two input prices. Most of the research studies also include the price of labour. However, the data on the number of employees are not available for a significant number of banks in our sample. The price of the funds is calculated by dividing total interests expenses by total deposits and other purchased funds. The price of capital is measured by the ratio of noninterest expenses to total fixed assets. The total cost of each bank is the sum of interest expenses and noninterest expenses. In order to ensure price homogeneity, the total cost and the price of funds were normalized by the price of capital. All monetary values were deflated by using the Gross Domestic Product (GDP) deflator provided by the International Monetary Fund, with 2005 as the base year. For all the countries in our sample, we created a dummy variable in order to measure the country's effect. We dropped the first variable in order to avoid multi-collinearity. We also included two dummy variables for the years 2008 and 2009 in the model, in order to capture the impact of the financial crisis on cost efficiency. Table 3 presents the summary statistics of the variables used in the cost function.
In order to investigate how exogenous factors influenced the inefficiency level, we included country-specific variables and bank-specific variables in the study. The inclusion of the country-specific variables began with the idea that economic and social conditions affect the way in which banks operate. The different strategies adopted by each bank and their impact on costs are quantified through bank-specific variables. The country-specific variables are GDP real growth rate and the domestic credit provided by banking sector over GDP ratio. The GDP's real growth rate is a measure of the economic development. The impact of this variable on the cost efficiency can be either positive or negative. According to Afanasieff et al. (2002) , higher output growth will mean a greater demand for bank loans, leading banks to charge more on their credits. Nevertheless, economic growth is a signal of a more intense competition, implying lower interest margins. The domestic credit provided by the banking sector over GDP ratio is included in the model to control the differences between developments in the financial sector. A higher ratio implies a more developed financial sector, which should lead to lower costs. Within the bank-specific variables, we included equity to total assets ratio, Z score, net loans to customer and short-term funding ratio, return on assets (ROA) and noninterest income to gross revenues ratio. The equity to total assets ratio is a measure of the solvency risk. Liu and Wilson (2010) considered that banks with a higher capital rate could be extremely careful, ignoring potentially profitable investment opportunities. However, a lower capitalto-asset ratio can signify capital problems, higher risk and higher costs, which imply more expensive borrowed funds. To conclude, the effect of the equity to total assets ratio on cost efficiency can be either positive or negative. The Z score is a measure of the risk of failure, indicating the probability of bankruptcy for a bank. According to Lepetit et al. (2008) , higher values reflect a lower probability of bankruptcy. A lower risk of failure should involve a higher cost efficiency level. The Z score is computed on the basis of the following formula:
To capture liquidity and market risk, we used net loans to customer and short-term funding ratio. Also, Fries and Taci (2005) consider this ratio a measure of the efficiency of the financial intermediation process, a very low ratio indicating banks' inability to transform deposits into loans. Basically, a higher ratio should have a positive impact on efficiency. Nevertheless, net loans to customer and short-term funding ratio of over 100% means that banks are massively more levered, leading to a lower 'stickiness' of funds and a higher risk of liquidity. All these can mean higher costs for the banks. ROA is a proxy for a bank's performance, a higher rate implying higher cost efficiency. The noninterest income to gross revenues ratio is included in the model, in order to capture the business orientation and revenue diversification. Its effect on efficiency can be either positive or negative, according to the ability and expertise of banks in the activities in which they are engaged such as investment banking, asset management, insurance underwriting.
V. Empirical Results

Efficiency estimates
The model estimation was realized using Stata 10.1 software. As mentioned, we used Wang's (2002) heteroscedastic stochastic frontier model. Table 4 provides cost efficiency results.
As we have observed, all coefficients for output and input prices are positive and significant. The squared coefficients of output variables are positive and significant. Bearing this in mind, we can draw the conclusion that higher prices and higher output generate higher total costs. The coefficient for the time trend is not significant, Determinants of bank cost efficiency in transition economies but the coefficient of the quadratic term for the time trend is positive and significant, which implies an increase in the level of inefficiency for the analysed period. The impact of environmental variables on the level and variability of cost efficiency reveals important findings. As we can see, the country's effects play an important role in explaining inefficiency levels. Compared to Argentina, all the countries included in the sample appear to have higher cost efficiency. Also, the inefficiency variability is lower in all the analysed countries, with the exception of Mexico and the Czech Republic, where the coefficients are not significant. The results are in line with expectations, because Argentina suffered severely from the 2000-2001 financial crisis. The banks in Brazil are 38% more cost efficient than are those in Argentina. What is surprising is the fact that banks in Chile are only 20% more cost efficient than are those in Argentina, but this result can be explained by the fact that, for this country, observations for only the years 2008-2011 are included in the sample. With regard to the banking systems in Central and Eastern Europe, we noticed that the banks in the Czech Republic had the best performance compared to those in Argentina, being more efficient in managing costs by 32%, while the banks in Romania are only at 18%. In South Eastern Asia, the banks in India are 40% more cost efficient than are those in Argentina, while the banks in Thailand were 12% more efficient.
Regarding the signs of the event dummies, we noticed that the coefficient associated with 2008 is negative but not significant, while 2009 saw an inefficiency growth for the banks included in the analysis. Furthermore, the variability of the inefficiency effect grew significantly in 2009. Taking this into consideration, we can state that the effects of the financial crisis on the banking sectors in the emerging countries were significant in 2009.
The effect of the country-specific variables on the inefficiency level is different. On one hand, a higher output growth pushed bank cost efficiency down. This result can be explained by the high competition and, implicitly, by the higher resources that banks needed in order to maintain and increase their market share. The results from the previous studies regarding the impact of the economic development on the cost efficiency are contradictory. Yildirim and Philippatos (2002) and Grigorian and Manole (2002) found a positive association between real GDP growth and banking costs, while Fries and Taci (2005) did not manage to identify a significant correlation between the two variables. On the other hand, a higher ratio of domestic credit provided by banking sector over GDP will lead to an increase in the efficiency level. The result is in line with expectations, if we take into consideration that the level of financial intermediation, with a positive impact on the banks expertise, will grow. The result is similar to other empirical research (Lensink et al., 2008) .
The influence of the risk factors on inefficiency is mixed. A higher equity-to-asset ratio, which implies a lower solvency risk, will lead to a growth in inefficiency. It is likely that the high costs associated with equity will not compensate for the benefits obtained from barrowing funds at a lower cost. A lower risk of failure, implying a higher Z score, will improve the banks' cost efficiency level and will reduce the variability of the inefficiency effect. A growth of net loans to customer and short-term funding ratio will reduce the banks' inefficiency levels, but will generate an increase in variability of the Burki and Niazi (2010) obtained a similar relation between this ratio and inefficiency level. An increase in the ROA ratio will lead to a higher cost efficiency, indicating that banks with higher performance operate more efficiently. The result is similar to the efficiency literature findings, implying that banks with a higher level of profitability are more efficient (Fries and Taci, 2005; Zajc, 2006; Hermes and Nhung, 2010) . A growth of the noninterest income in gross revenues will increase the level of bank inefficiency and will lead to an increase in the variance of the inefficiency effect, reflecting the banks' inability to correlate the costs with the revenue from nontraditional activities, but also the lack of expertise of commercial banks from transition countries in these activities. Table 4 presents the overall effects of the countryspecific variables and bank-specific variables on the level and variability of the inefficiency. The model specifications allow us to calculate the nonmonotonic effects. The marginal effects on the mean and variance of the inefficiency are computed using Equations 4 and 5. Table 5 presents the results.
Our empirical results suggest that a higher GDP growth rate will increase the level of inefficiency. This result may reflect an unsustainable bank management behaviour, who in periods of economic growth adopt policies that can generate inefficiency (i.e. easing credit standards) in order to gain market share and, implicitly, to obtain higher bonuses. The variability of bank inefficiency is lower if the GDP growth rate is higher. We find that the positive Determinants of bank cost efficiency in transition economies effect of domestic credit to GDP ratio on the level and variability of bank efficiency is higher if this rate grows. Hence, we conclude that banks in countries with a more developed financial sector have a higher level of efficiency and lower inefficiency variability.
Regarding the bank-specific variables, the results indicate that equity to total assets ratio and noninterest income to gross revenues show a similar pattern of the marginal effects on Eðu it Þ and V u it ð Þ. The higher the level of these ratios, the higher the influence on the level and variation of inefficiency will be. Regarding business orientation and revenue diversification, we find that the focus of the banks on incomes from activities such as investment banking, asset management, insurance underwriting leads to a decrease in the level of efficiency. Z score and ROA have a nonlinear effect on Eðu it Þ and V u it ð Þ. The former findings suggest that banks that follow a more cautious strategy, characterized by a lower risk appetite and average expectations on profitability, have a higher efficiency index.
A net loans to customer and short-term funding ratio located in the fifth group implies a lower influence on the level of inefficiency, and also a significant growth of the variance of the inefficiency. These findings show the existence of a liquidity risk in the case where such a ratio is very high. As a result, the banks that are efficient in the financial intermediation process, but which do not undertake a high liquidity risk, have a lower level of inefficiency. Also, the variation of inefficiency is lower. Considering this result and also the effect of the noninterest income to gross revenues ratio on the level and variability of inefficiency, we conclude that traditional deposittaking and loan-making still remain the most efficient activity of the banks, offering a stable level to earnings.
Cost efficiency differences across countries
Country cost efficiency results show significant differences (see Table 6 ). In comparison with Latin America and Central and Eastern Europe, the banking systems in transition countries in South Eastern Asia appear to have a higher cost efficiency level. The banking system in Argentina is the most inefficient over the sample period, while the banking system in India has the highest level of efficiency. In Latin America, the banking system in Brazil appears to be the most efficient. In Central and Eastern Europe, the Hungarian banking system has the highest level of efficiency, while the Romanian banking system has the lowest cost efficiency. In South Eastern Asia the banking system in the Philippines appears to have the lowest cost efficiency score. The BRIC countries, especially Brazil, China and India, present higher cost efficiency.
Over the period 2005-2009 the efficiency index shows inverse U shape-like patterns. Most of the banking systems in our sample have improved the efficiency over the period 2005 to 2008 and presented a downturn in 2009. Afterwards, bank cost efficiency improved. Moreover, the results show that the banking system in South Eastern Asia returned in 2011 to efficiency levels similar to the ones registered in 2008, indicating that the effects of the financial crisis were less significant for the banks in this region.
Hereinafter, we have presented the marginal effects of the exogenous variables on Eðu it Þ and V u it ð Þ for each country (see Table 7 ). The objective of this analysis is to see if the marginal effects of the exogenous variables on the level and variability of the inefficiency differ across countries.
The findings suggest that the effect of the GDP growth rate on the level of bank efficiency is similar as impact in Year 2008 Year 2009 Notes: *denotes test statistic significance at the 1% level. **denotes test statistic significance at the 5% level. ***denotes test statistic significance at the 10% level.
Determinants of bank cost efficiency in transition economies most of the countries analysed. In China, the Philippines and India, unlike the rest of the countries included in our study, the growth of the GDP rate leads to a lower variation of the inefficiency. The development of the financial sector has different effects across countries. Somewhat counterintuitive, in Brazil and Mexico, an increase of the domestic credit to GDP ratio will lead to a growth of the level of inefficiency. For the rest of the countries, the results show a decrease in the level of inefficiency as a consequence of the increase of this rate, with a significant impact for the banks in South Eastern Asia. The equity to total assets ratio has a similar effect on the level and variation of inefficiency across countries. Regarding the magnitude of the impact, the results indicate a higher effect on the level of inefficiency for the banks in Argentina, Brazil and Mexico. Interestingly, the Z score effect on the level and variability of inefficiency is not statistically significant for banks in Argentina, which also register the lowest level of efficiency. In terms of sign and magnitude, net loans to customer and short term funding ratio have a similar effect in most of the analysed countries. The results indicate a significant effect of the noninterest income to gross revenues ratio on the level of inefficiency for the banks in Argentina, Brazil and Mexico.
The year 2008 had a different effect on the level of inefficiency across the sample countries. In 2008, the efficiency level of the banks in Argentina, Brazil, Chile, Mexico, the Czech Republic, Poland and Russia dropped, whereas the efficiency of the banks in Bulgaria, Romania, Hungary, China, the Philippines, India and Indonesia has increased. One possible explanation for this is that the scale and speed of propagation of the effects of the financial crisis in the transition countries were different in 2008. In 2009, the efficiency of the banks across transition countries shows similar patterns, implying a significant decrease on the efficiency level and an increased variation.
VI. Conclusion
This article studied the cost efficiency of commercial banks in 16 emerging countries over the period 2005 to 2011, using a heteroscedastic SFA model. In our opinion, it is of major importance to identify the way in which the level and variability of cost efficiency in the emerging countries evolved.
Another important objective of the article was to investigate the determinants of the level and variability of cost efficiency. In order to study the country's effect on the cost efficiency of banks, we created dummy variables for each country. Also, we included country-specific variables and bank-specific variables in the model. The country-level variables are the real GDP growth and the domestic credit provided by banking sector over GDP. The bank-specific variables included in our modelequity to total assets ratio, Z score, net loans to customer and short-term funding ratio, ROA and noninterest income to gross revenues ratiohave been used to measure the marginal effects of solvency risk, failure risk, liquidity risk, efficiency of financial intermediation, bank performance and degree of diversification on both the level and the variability of bank efficiency.
The results reveal important aspects. Most of the variables included in the model influence the level and variability of inefficiency and are significant, indicating a consistent estimation. The pattern and determinants of cost efficiency reveal some significant findings. Surprisingly, economic development leads to a growth in inefficiency. We interpreted this result as a consequence of the higher concurrence that put pressure on the banks' costs and of unsustainable bank management. Banks in countries with a more developed financial sector have a higher level of efficiency and lower inefficiency variability. We find that banks that follow a more cautious strategy, characterized by a lower risk appetite and average expectations on profitability, have a higher level of efficiency and a lower inefficiency variance. These results indicate that banks with a higher appetite for risk also reflect a higher degree of inefficiency. We also find that banks that are efficient in the financial intermediation process, but do not undertake a high liquidity risk, have a lower level of inefficiency. Also, the variation of inefficiency is lower. Income diversification leads to a lower cost efficiency. Therefore, the focus of the banks on incomes from activities, such as investment banking, asset management, insurance underwriting, leads to a decrease in the level of efficiency.
Our empirical results suggest that the level and variability of the banks' cost efficiency are influenced by the country's effect, as this has a significant contribution to explaining banks' efficiency differences. The banking systems in transition countries in South Eastern Asia have a higher cost efficiency level. Moreover, the effects of the financial crisis were less significant for the banks in this region. The effects of cost efficiency determinants are different across countries. Nevertheless, in the countries from the same region we find some similarities in the results. In China, the Philippines and India, unlike the rest of the countries included in our study, the growth of GDP rate leads to a lower variation of the inefficiency. In Brazil and Mexico, an increase of the domestic credit to GDP ratio will lead to a growth of the level of inefficiency. The results indicate a significant effect of the noninterest income to gross revenues ratio on the level of inefficiency for banks in Argentina, Brazil and Mexico. The year 2008 has a different effect on the level of inefficiency across countries, indicating that the scale and the speed of propagation of the effects of the financial crisis in the 1950 C. Spulbȃr and M. Niţoi transition countries were different in 2008. The effects of the financial crisis on banks were noticeable in 2009 across all countries, with cost efficiency decreasing by 2.96%, while the efficiency variability grew by 39%. Our results have important implications for bank management and policy makers. First, bank management should pay more attention to cost efficiency, focus more on bank organization and on the structure of the services provided. Second, in times of economic growth, bank management should adopt cautious strategies and not manifest a pro-cyclical behaviour. Third, commercial banks in transition countries should focus on the traditional deposit-taking and loan-making, which remains the most efficient activity. Fourth, policy makers should enhance regional cooperation in order to reduce the effects of the financial crises and should consider adopting some counter-cyclical measures.
Admittedly, it would be interesting to investigate the effect of ownership on cost efficiency in this period, in order to see how foreign-owned banks and domestic banks responded to the financial crisis. We leave this for future research.
